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   ABSTRACT 
 
Background: Many spinal vertebral anoma-
lies often occur, both scoliosis and kyfosis. In 
scoliosis, congenital abnormalities caused by 
hemivertebrae are the most common cause of 
abnormalities. The choice of treatment used 
can be either non-operative or operative. How-
ever, non-operative treatment does not show 
satisfactory results to prevent the development 
of deformity. Operative treatment is an option 
that is considered to indicate more satisfying 
results. A variety of procedures such as in-situ 
posterior or with or without instrumentation 
anteroposterior fusions, combined anterior and 
posterior convex hemiepiphysiodesis and hemi-
arthrodesis, and hemivertebral excision with 
fusion. Fusi In-situ posterior is a procedure 
option that is considered more beneficial for 
both surgeons and patients. This study aimed 
to evaluate the fusi in situ posterior for conge-
nital scoliosis with wedge hemivertebrae using 
single rod and pedicle screw instrumentation in 
girl 2 year old. 
Case Presentation: Girl 2 year old with 
wedge hemivertebrae operated with fusion in 
situ posterior using single rod and pedicle 
screw instrumentation.  
Results: The operative treatment was per-
formed on 2 hours operation time with amount 
of bleeding produced is 80 cc. There were no 
cranckshaft phenomena and no clinical and 
radological features suggestive of spinal ste-
nosis. There were no major vascular or neuro-
gical complications related to the pedicle 
screws. Then patient wore body jacket for 
limitation movement before fusion. 
Conclusion: Posterior situ fusion is perform-
ed as convex fusion to avoid curve progression. 
Fusion in situ posterior using single rod and 
pedicle screw instrumentation. In congenital 
scoliosis is minimal blood loss, less traumatic, 
simple, safe and effective procedure. This study 
showed the early fusi in situ posterior of conge-
nital scoliosis structural changes occur above or 
below can reduce fusion length, prevent curve 
progression and effectively achieve a more 
satisfactory correction without hazardous iatro-
genic spinal stenosis, crankshaft phenomena, 
or neurological complications. Further research 
is needed to assess the progress of the outcome 
of surgery 
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BACKGROUND 
Congenital scoliosis is a vertebral lateral 
curve disorder that causes an imbalance in 
longitudinal spinal growth. This abnormal-
lity usually occurs in the first six weeks of 
intrauterine life, a pattern of anatomical 
compilation of bone shapes from mesen-
chymal tissue. Usually abnormalities have 
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emerged since birth, but began to complain 
when growing up (Guren, 2013). The preva-
lence of worldwide incident of vertebral 
abnormalities is 0.5-1 per 1,000 live births 
(Debnath, 2010). 
Hemivertebras are a common conge-
nital scoliosis disorder. With several types 
of incarceration, for wedge-shaped defor-
mities that develop during further spinal 
growth. Nonsurgical treatments, including 
bracing, have been frequently unsuccessful 
in preventing the progression of the defor-
mity, and surgical intervention is required 
for most cases with curve progression. Ope-
rative therapy is an option that is con-
sidered to indicate more satisfying results. 
In-situ variety of procedures such as pos-
terior or without instrumentation antero-
posterior fusions, combined anterior and 
posterior convex hemiepiphysiodesis and 
hemiarthrodesis, and hemivertebral exci-
sion with fusion (Peng, 2011). 
 
CASE PRESENTATION 
The patient is a 2 years old girl who lives in 
Central Java. Her parent realized that her 
back bent when the age 1 year old. The 
curve increases progressively on 1 year 
evaluation. There was no complaintsof pain 
and dypsneau were found. no history of 
trauma, no fever, no weight loss, normal 
activity, normal appetite. The patient does 







On physical examination the patient 
can walk normally, in general condition, 
there is no abnormality. Examination of 
motor and sensoric neurological status has 
no weakness or abnormalities. Physiolo-
gical reflexes are found normally in all four 
extremities. Whereas pathological reflexes 
were found by Hoffman (-/-), Tromner (-/-
), Babinski (-/-), Chaddox (-/-), Oppenheim 
(-/-), and clonus (/-). Autonomic function 
is still within normal limits, there is no evi-
dence of micturition and defecation dis-
order in patients. 
On CT-Scan examination, there is an 
Wedge Hemivertebra in Vertebrae Thoracal 
12(Figure 2). The structure of the vertebral 
body is still normal. 
 
Figure 1 (A-B). Physical 
examination  
Figure 2. Pre operative X ray  
A B 
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The patient was positioned prone on 
the bed and all pressure was released from 
the abdomen. A longitudinal paracentral 
incision from Vth-11 to VL-1was made from 
one segment cephalad to one segment cau-
dal to the hemivertebra. The posterior 
aspects of the hemivertebra and the adja-
cent vertebrae in the convexity exposed 
were later to the tip of the transverse pro-
cesses, and the posterior elements of the 
hemivertebra were identified. Hemiverte-
bra is found at the Vth-12 Dextra. After 
that, a facetectomy was performed on Vth-
11 - VL1 in right side. attach the pedicle 
screw  in Vth-11 and VL-1right side. Fusi in 
situ in dextra side and insert an allograft 
on the same side. wash the operating field, 
close it layer by layer and the operation is 
complete. Then patient is worn a body 
jacket with window on wound site. 
 
DISCUSSION 
The treatment goal for congenital scoliosis 
due to a hemivertebra is to achieve a 
straight spine with a physiological sagittal 
profile and as short a fusion segment as 
possible. Delayed treatment of an advanced 
deformity in older children or adults has to 
include the secondary structural curves and 
requires a more extensive correction proce-
dure. For lower lumbar hemivertebrae in 
particular, the operation should be per-
formed at an early stage before the second-
ary compensatory curve in the lumbosacral 
junction becomes rigid; otherwise, when 
the secondary compensatory curve in the 
lumbosacral region becomes rigid, trunk 
imbalance may occur after resectionof low 
lumbar hemivertebra and correction of sco-
liosis. Therefore, the key to successful treat-
ment is early diagnosis and treatment. 
Excision of a hemivertebra not only re-
moves the cause of deformity but also 
allows for superior and immediate deform-
ity correction. Therefore, it is an ideal 
option for treatment of congenital scoliosis 
due to a hemivertebra (Nakamura, 2002). 
The surgical descriptions of hemiver-
tebra excision have focused on anterior and 
posterior exposures, using either a one-
stage or a two-stage procedure to complete 
the hemivertebra resection. The combined 
Figure 3. Pre Operatif CT-Scan Figure 4. Post operative X-Ray 
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anterior and posterior approach allows the 
surgeon maximum visualization and con-
trol of the spine during hemivertebra exci-
sion. The anatomy can be reliably deter-
mined during surgery, and complete resec-
tion can be performed with excellent visua-
lization of the spinal column and nerve 
roots. However, the combined approach 
increases the trauma for the patients, 
especially young patients (Peng, 2011). 
A recent development has been the 
excision of hemivertebra by a posterior-
only approach. Shono et al. (2001) reported 
successful results in correction of the 
deformities with the posterior-only excision 
of hemivertebrae in a series of 12 congenital 
kyphoscoliotic patients. Nakamura et al. 
(2002) reported the cases of five patients 
who underwent posterior-only excision of 
vertebrae with an average 12.8-year follow-
up period. Ruf and Harms (2003), reported 
two series of congenital scoliosis that were 
treated by hemivertebra resection using a 
posterior-only approach. 
Although the trauma on patients from 
the posterior-only approach is lower than 
that from the combined approach, the 
possible disadvantages of posterior-only 
procedures are that visualization may 
become difficult with blood loss; moreover, 
not all surgeons are technically comfortable 
with a posterior-only approach. Further-
more, spinal cord and dural manipulation 
increases the risk for neurologic injury. 
Early surgery in very young children, 
however, requires a less invasive approach. 
In this series of children under 5 years of 
age, we excised hemivertebrae by a unilate-
ral posterior approach and kept the concave 
side intact. The results show that no neuro-
logic complications occurred. The average 
operative time was 142min, and the average 
blood loss was 114ml. Compared with the 
bilateral posterior approach series reported 
in the literature the unilateral posterior 
approach used in our series had a shorter 
operative time and resulted in lower blood 
loss. Ruf and Harms (2003) used a poste-
rior-only approach and bilateral exposure 
in very young children; the average opera-
ting time was 225 min, and the average 
blood loss was 496 ml.  
Hedequist and Emans (2004) report-
ed 10 consecutive cases of congenital scolio-
sis that were treated with hemivertebra 
resection using a posterior-only approach, 
but with the three-rod technique. The 
average estimated blood loss was 270 ml. In 
our series, the results indicated that the 
unilateral posterior approach is a less trau-
matic, simple, and safe procedure. 
For older children, pedicle screws 
have also been used. However, early correc-
tion in very young children also requires 
short and sufficiently rigid instrumentation. 
Therefore, some recent studies focused on 
transpedicular instrumentation. In 2003, 
Ruf and Harms  first reported 25 cases of 
congenital scoliosis in very young children, 
with a mean age of 3 years and 4 months, 
who were operated on using bilateral trans-
pedicular instrumentation for correction 
and fixation, and they achieved good 
results. The researchers stated that pedicle 
screws could be safely used even in children 
aged 1–2 years.  However, Hedequist et al. 
have noted at their institution that the 
pedicles of young children, although ade-
quate in size and shape for screw fixation, 
are less resistant to cephalad or caudal dis-
placement than is required for initial cor-
rection and maintenance of correction after 
hemivertebra wedge resection. They used a 
third rod, with laminar fixation involving 
only those vertebrae already used for pedi-
cle screw fixation to solve the problem. In 
our study, we only used unilateral transpe-
dicular instrumentation for correction and 
fixationof scoliosis or kyphoscoliosis after 
hemivertebra resection. The results show 
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that the correction rate of the main scoliosis 
curve was 65.9%, and the correction rate of 
the segmental kyphotic angles was 78.1%. 
These correction rates are almost in agree-
ment with those reported by Ruf and 
Harms  (2003). 
Therefore, our results suggest that 
unilateral transpedicular instrumentation 
can provide sufficient force for correction 
and a short sufficiently rigid stabilization to 
maintain the correction of the deformity in 
children under 5 years of age when pedicle 
screws are successfully inserted. This tech-
nique allows for early mobilization without 
the necessity for wearing a cast for long 
periods. However, when the anatomy of 
adjacent pedicles is anomalous, it is diffi-
cult to insert the pedicle screw and/or 
achieve stable fixation. In that situation, 
adding laminar hooks and contralateral 
fixation might be a good option. For severe 
kyphotic patients, unilateral transpedicular 
instrumentation may not achieve and main-
tain satisfactory correction. 
In addition to the advantages describ-
ed above, unilateral transpedicular instru-
mentation has three potential advantages. 
First, leaving the concave side intact decre-
ases the chance of injuring the spinal cord, 
as the spinal cord generally is shifted to the 
concave side. Second, the segmental curve 
may be corrected further over time because 
the concave growth is not affected. Com-
pared with the period immediately after the 
operation, at the latest follow-up visit, three 
of our patients had achieved further correc-
tion of the segmental curve by over 21. 
Third, a decrease in adverse effects is possi-
ble when only using unilateral transpe-
dicular instrumentation; however, there are 
no adverse effects of pedicle screws on 
further growth. Although we have not 
measured the spinal canal diameters after 
surgery, no patient’s neurologic function 
deteriorated over the follow-up period. 
Posterior situ fusion is performed as 
convex fusion to avoid curve progression. 
Fusion in situ posterior using single rod 
and pedicle screw instrumentation. In 
congenital scoliosis is minimal blood loss, 
less traumatic, simple, safe and effective 
procedure. This study showed the early fusi 
in situ posterior of congenital scoliosis 
structural changes occur above or below 
can reduce fusion length, prevent curve 
progression and effectively achieve a more 
satisfactory correction without hazardous 
iatrogenic spinal stenosis, crankshaft phe-
nomena, or neurological complications. 
Further study is needed to assess the 
progress of the outcome of surgery. 
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